Ex vivo specific induction of CD8 positive anti-leukemia cytotoxic lymphocytes from umbilical cord blood.
Minimal residual disease (MRD) is the principal root of relapsed leukemia. Application of specific immunotherapy is effective in eradication of MRD and one of the immunotherapeutic strategies is induction and re-transfusion of leukemia-specific cytotoxic T lymphocytes (CTLs). This study was aimed to investigate the possibility of ex vivo induction and generation of CD8 positive CTLs of umbilical cord blood cell origin and to explore their potential of specific anti-leukemia cytotoxicity so as to evaluate the feasibility of application of cord blood cell derived lymphocytes to specific immunotherapy. Dendritic cells (DCs) were induced and generated ex vivo from cord blood mononuclear cells (MNC) with a cytokine cocktail, and loaded with frozen and thawed U937 leukemia antigen. The matured DCs were used to stimulate T lymphocytes derived from the same cord blood cell sample into CTLs. CD8 positive CTLs were then isolated by magnetic activated cell sorting (MACS). Inverted microscopy, scanning electronic microscopy and flow cytometry were used to detect DCs and methyl thiazolyl tetrazolium (MTT) cytotoxicity method was used to assay the killing activity. The results showed that DCs with typical morphology and mature function were cultured from 10 human cord blood cell samples. The cytotoxicities of CD8 positive CTLs, CD8 negative CTLs and T lymphocytes (TLs) to U937 cells were (66.36 +/- 12.43)%, (34.47 +/- 8.19)% and (15.79 +/- 4.64)% respectively under the same effector target ratio (40:1). Among them, the anti-leukemia cytotoxicity of the CD8 positive group was highest. At effctor target ratio of 40 to 1, the cytotoxicity of CD8 positive CTLs to U937 cells (66.36%) was higher than that to K562 cells (41.97%) (P < 0.05), whereas the cytotoxicity of CD8 negative CTLs to U937 cells was not significantly different from that to K562 cells (P > 0.05). It is concluded that specific CD8 positive CTLs can be generated from cord blood lymphocytes by induction of mature cord blood DCs loaded with U937 leukemia antigen. The cytotoxicity of CD8 positive CTLs against U937 cell is more potent than CD8 negative CTLs, and is strain specific.